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(54) Cut-off voltage adjusting apparatus 

(57) This invention provides a cut-off adjusting ap- 
paratus in which any signal source for detecting cathode 
current is not required, the cost can be reduced, the 
cathode current can be detected with high precision, 
and the correction corresponding to time-variation can 
be performed with high precision. There is provided a 
controller in which when an enforced adjusting mode is 
set, during a vertical period a control signal is output to 
a video amplifier to output such a signal that no video 
signal is contained in the output and the pedestal level 



is black level irrespective of input of a video signal, an 
averaged cathode current at this time is detected, sub- 
sequently, a control signal is output to the video amplifier 
to output such a signal that the brightness level is set 
gray, an averaged cathode current at this time is detect- 
ed, the differential value therebetween is determined, 
the measurement value thereof and an initial set value 
are compared with each other, and a control signal is 
output to a third terminal of the cut-off control amplifier 
so that the measurement value is equal to the initial set 
value. 
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[0001] The present invention relates to a cut-off adjusting apparatus for a display using CRT (Cathode Ray Tube), 
and particularly to a circuit for detecting and correcting cathode current, 
s [0002] The cut-off adjustment is generally defined as a critical bias voltage adjustment of a cathode voltage to a first 
grid voltage of CRT which is a boundary at which a raster is deleted or displayed from a screen. In other words, the 
cut-off adjustment is defined as such a black level adjustment that the dispersion of a cut-off voltage is absorbed and 
the black level is kept constant. 

[0003] The display using CRT has such a problem as variation of cathode current due to time lapse, specifically 
10 brightness variation. 

[0004] As a countermeasure to the above problem has been known a cut-off adjusting apparatus for receiving a 
specific signal for detecting cathode current to detect the cathode current corresponding to the signal and adjusting 
the cathode current, thereby performing the cut-off adjustment. 

[0005] Fig. 4 is a circuit diagram showing the construction of a conventional cut-off adjusting apparatus. 
[0006] As shown in Fig. 4, the cut-off adjusting circuit 10 comprises a video amplifier 11, a cathode voltage clamp 
capacitor 1 2, a cathode voltage clamp resistor 1 3, a diode 1 4, a cut-off control amplifier 1 5 for setting a cut-off voltage 
of CRT 20, a cathode current detecting signal source 16, a cathode current detecting resistor 17, an analog/digital 
converter (ADC) 18 and a system controller 19 such as a microcomputer. 

[0007] In the cut-off adjusting apparatus 10, a video signal SIM is input to the video amplifier 11 to be amplified with 
a predetermined gain, the DC component thereof is cut in the capacitor 12 and only the alternating component is 
transmitted to the cathode 21 of CRT 20. 

[0008] At this time, the DC component for driving the cathode 21 of CRT 20 is reproduced in a DC reproducing circuit 
formed of the diode 1 4, etc. and supplied to the cathode. 

[0009] When the cathode current detection is carried out to correct the cathode current and the cut-off adjustment 
is carried out, a cathode current detecting reference signal SREF as shown in Fig. SA is supplied to the video amplifier 
11 by the signal source 1 6 whose driving operation is controlled by the system controller 19. The potential of the cathode 
21 at this time is shown in Fig. 5B. 

[001 0] As shown in Fig. 5, the detection of the cathode current is carried out within a video signal section of a horizontal 
period, and it is shown in Fig. 6 if it is observed at a vertical period. 

[0011] The cathode current thus detected is converted to a voltage value by the cathode current detecting resistor 
1 7. and then converted to digital data by ADC 18. 
[0012] In the system controller 1 9 for controlling the display set, the digital value is compared with the degital value 
by ADC 18 to detect the error therebetween, and the base potential of a pnp type transistor PI 5 connected between 
the cathode of the diode 14 and the ground line is controlled on the basis of a control signal S19 so that the error is 
35 nullified. 

[001 3] Fig. 5 representatively shows one of three primary colors R(red), G(green), B(blue). Fig. 5C shows the voltage 
waveform in the current detecting resistor 17. 

[001 4] Fig. 6 shows a state in which the video signal is omitted. As shown in Fig. 6, only a part of the detection signal 
appears as shown in Fig. 6B when observed at the vertical period. 

[001 5] However, the cut-off adjusting apparatus described above has the following disadvantages. 

1) A cathode current detecting signal source is needed, and thus hardware therefor is needed, resulting in rise- 
up of the cost. 

2) It is practical in a region having a relatively low horizontal deflection period, specifically below 30kHz and at a 
specific frequency, however, in a region having a high horizontal deflection period, that is, above 30kHz and in a 
system to which the frequency is not specified, an adverse effect such as dynamic focus remarkably appears as 
shown in Fig. 5C, so that it is difficult to detect the cathode current. 

3) For the reason of 2), the error of the current value detected is large and as a result a large error occurs in the 
A/D conversion result, so that it is difficult to perform high-precision control. Therefore, it is difficult to perform 
correction control corresponding to the time variation even when this circuit is used. 

4) The current detection is carried out by measuring a specific one point of brightness level. Therefore, when 
leakage of current occurs in the cathode, an error occurs in the measurement value and it may serve as a control 
error to induce variation of brightness. 
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[0016] According to the present invention, a cut-off adjusting apparatus for adjusting the cut-off of a display using a 
cathode ray tube, comprises: video signal processing means which can adjust at least contrast on the basis of a first 
control signal, and adjust the pedestal level of a video signal to the black level irrespective of input of the video signal 
and output the signal; a clamp capacitor having a first electrode connected to the output terminal of the video signal 
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processing means and a second electrode connected to a cathode of the cathode ray tube; a rectifying element provided 
so that a forward direction is set from the connection point between the second electrode of the clamp capacitor and 
said cathode toward the reference potential; cut-off control means for adjusting the amount of current discharging from 
the clamp capacitor to the reference potential in accordance with a second control signal to keep the cathode voltage 
to a predetermined voltage; and current measuring means for outputting the first control signal to the video signal 
processing means to output a signal of black level when receiving an enforced adjustment instruction, and measuring 
the current flowing from the clamp capacitor through the rectifying element to the reference potential as a cathode 
current at the time of the black level signal. 

[0017] According to the present invention, a cut-off adjusting apparatus for adjusting the cut-off of a display using a 
cathode ray tube, comprises: video signal processing means which can adjust at least contrast on the basis of a first 
control signal, and adjust the pedestal level of a video signal to the black level irrespective of input of the video signal 
and output the signal; a clamp capacitor having a first electrode connected to the output terminal of the video signal 
processing means and a second electrode connected to a cathode of the cathode ray tube; a rectifying element provided 
so that a forward direction is set from the connection point between the second electrode of the clamp capacitor and 
the cathode toward the reference potential; cut-off control means for adjusting Ihe amount of current discharging from 
the clamp capacitor to the reference potential in accordance with a second control signal to keep the cathode voltage 
to a predetermined voltage; and current measuring means for outputting the first control signal to the video signal 
processing means to output a signal of black level when receiving an enforced adjustment instruction, measuring the 
current flowing from the clamp capacitor through the rectifying element to the reference potential as a cathode current 
20 at the lime of the black level signal, comparing the current value thus measured with a predetermined set value, and 
outputting the second control signal to said cut-off control means so that the measured value is equal to the set value. 
[0018] According to the present invention, a cut-off adjusting apparatus for adjusting the cut-off of a display using a 
cathode ray tube, comprises: video signal processing means which can adjust contrast on the basis of a first control 
signal, adjust the pedestal level of a video signal to the black level irrespective of input of the video signal and output 
the signal, adjust brightness on the basis of a second control signal, and adjust the pedestal level to gray level and 
output the signal; a clamp capacitor having a first electrode connected to the output terminal of the video signal process- 
ing means and a second electrode connected to a cathode of said cathode ray tube; a clamp resistor connected 
between a predetermined power source and the connection point between the second electrode of the clamp capacitor 
and the cathode; a rectifying element provided so that a forward direction is set from the connection point between the 
30 second electrode of the clamp capacitor and the cathode toward the reference potential; cut-off control means for 
adjusting the amount of current discharging from the clamp capacitor to the reference potential in accordance with a 
third control signal to keep the cathode voltage to a predetermined voltage; and current measuring means for outputting 
the first control signal to the video signal processing means to output a signal of black level when receiving an enforced 
adjustment instruction, measuring the current flowing from the clamp capacitor through the rectifying element to the 
35 reference potential as a cathode current at the time of the black level signal, holding the current value thus measured, 
outputting the first and second control signals to the video signal processing means to output a signal of gray level, 
measuring the current flowing from the clamp capacitor through the rectifying element to the reference potential as a 
cathode current at the time of the gray level signal, and taking the difference between the measured current value at 
the gray level time and the held measured current value at the black level time. 

[0019] According to the present invention, a cut-off adjusting apparatus for adjusting the cut-off of a display using a 
cathode ray tube, comprises: video signal processing means which can adjust contrast on the basis of a first control 
signal, adjust the pedestal level of a video signal to the black level irrespective of input of the video signal and output 
the signal, adjust brightness on the basis of a second control signal, and adjust the pedestal level to gray level and 
output the signal; a clamp capacitor having a first electrode connected to the output terminal of the video signal process- 
ing means and a second electrode connected to a cathode of the cathode ray tube; a clamp resistor connected between 
a predetermined power source and the connection point between the second electrode of the clamp capacitor and the 
cathode; a rectifying element provided so that a forward direction is set from the connection point between the second 
electrode of the clamp capacitor and the cathode toward the reference potential; cut-off control means for adjusting 
the amount of current discharging from the clamp capacitor to the reference potential in accordance with a third control 
signal to keep the cathode voltage to a predetermined voltage; and current measuring means for outputting the first 
control signal to the video signal processing means to output a signal of black level when receiving an enforced ad- 
justment instruction, measuring the current flowing from the clamp capacitor through the rectifying element to the 
reference potential as a cathode current at the time of the black level signal, holding the current value thus measured, 
outputting ihe first and second control signals to the video signal processing means to output a signal of gray level, 
measuring the current flowing from the clamp capacitor through the rectifying element to the reference potential as a 
cathode current at the time of the gray level signal, taking the difference between the measured current value at the 
gray level time and the held measured current value at the black level time, comparing the differential value thus taken 
with a predetermined set value, and outputting the third control signal to the cut-off control means so that the differential 
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value is equal to the set value. 

[0020] According to the present invention, the current measuring means measures the current while averaqinq the 
current at a vertical period. 

[0021] According to the present invention, the current measuring means performs the measurement of the cathode 
current averaged at the vertical period at a specific timing of the vertical period 

[0022] According to the present invention, upon receiving the enforced adjustment instruction, the current measuring 
means outputs the first control signal to perform the current measurement when a preset time elapses from the time 
at which power is turned on. 

[0023] According to the present invention, horizontal and vertical deflection systems of the display are set to any 
fixed frequencies when the enforced adjusting instruction is made 

[0024] According to the present invention, the set value set by the current measuring means is changeable from the 
outside. 

[0025] According to the present invention, the current measuring means generates the third control signal on the 
basis of the differential value thus obtained and outputs the third control signal to the cut-off control means at other 
times than the time at which the enforced adjustment instruction is made. 

[0026] According to the present invention, when the enforced adjusting instruction is made to the current measuring 
means from the external, the first control signal is output from the current measuring means to the video signal process- 
ing means. 

[0027] At this time, for example, in order to exclude the drift of the power-on, the first control signal is output when 
a preset time elapses from the power-on time. 

[0028] In the video signal processing means, the contrast is reduced upon reception of the first control signal . and 
signal whose pedestal level is black level is output irrespective of input of video signals. This output signal is applied 
to the cathode of CRT through the clamp capacitor. 

[0029] The clamp operation is carried out by the action of the clamp capacitor, the rectifying element, etc. At this 
time, the cathode current is charged into or discharged from the clamp capacitor. The discharge current flowing from 
the clamp capacitor through the rectifying element to the reference potential is measured as cathode current by the 
current measuring means. 

[0030] When the cathode current is measured, the averaged cathode current is measured at a specific timing of a 
vertical period, for example. 

[0031] Further, in the current measuring means, the current value measured is compared with a predetermined set 
value, and a second control signal is output to the cut-off control means so that the measured value is equal to the set 
value. 

[0032] According to the present invention, when the enforced adjusting instruction is made to the current measuring 
means from the external, the first control signal is output from the current measuring means to the video signal process- 
es ing means. * 

[0033] At this time, for example, in order to exclude the drift of the power-on, the first control signal is output when 
a preset time elapses from the power-on time. 

[0034] In the video signal processing means, the contrast is reduced upon reception of the first control signal . and 
signal whose pedestal level is black level is output irrespective of input of video signals. This output signal is applied 
to the cathode of CRT through the clamp capacitor. 

[0035] The clamp operation is carried out by the action of the clamp capacitor, the rectifying element etc At this 
time, the cathode current effected by leak current or the like is charged into or discharged from the clamp capacitor. 
The discharge current flowing from the clamp capacitor through the rectifying element to the reference potential is 
measured as cathode current by the current measuring means, and this measured value is temporarily held. 
[0036] Next, the second control signal as well as the first control signal is output from the current measuring means 
to the video signal processing means, whereby the brightness adjustment is carried out in the video signal processing 
means and a signal whose pedestal level is adjusted to gray level is output 

[0037] Consequently, the current flowing from the clamp capacitor at the time of the gray level signal through the 
rectifying element to the reference potential is measured as cathode current by the current measuring means. 
[0038] The differential value between the measured current value at the gray level time and the measured current 
value at the black level time held is determined. 

[0039] That is, in this case, the detection of the cathode current is carried out by a two-point measurement of the 
cut-off of the cathode current and a current point higher than the cut-off. 

[0040] In the current measuring means, the differential value thus obtained is compared with a predetermined set 
value, and a third control signal is output to the cut-off control means so that the differential value is equal to the set value. 
[0041] The hereinafter described embodiment of the present invention can provide a cut-off adjusting apparatus 
which needs no signal source for detecting cathode current, and can aim to reduce the cost, detect the cathode current 
with high precision and perform the correction corresponding to the time variation with high precision. 



10 



15 



20 



25 



30 



40 



SO 



55 



4 



EP 1 069 766 A2 



w 



[0042] An embodiment of a cut-off adjusting apparatus according to the present invention will now be described by 
way of non-limitative example with reference to the drawings, in which: '' 

Fig. 1 is a circuit diagram showing an embodiment of a cut-off adjusting apparatus of the present invention; 
Fig. 2 is a timing chart at the time of cathode current detection of the cut-off adjustment apparatus according to 
the present invention; 

Fig. 3 is a flowchart showing the operation of the cathode current control in the system controller according to the 
present invention; 

Fig. 4 is a circuit diagram showing the construction of a conventional cut-off adjusting apparatus; 
Fig. 5 is a timing chart obtained through observation at the horizontal period to explain the cathode current detection 
operatbn of the conventional cut-off adjustment apparatus; and 

Fig. 6 is a timing chart obtained through observation at the vertical period to explain the cathode current detection 
operatbn of the conventional cut-off adjusting apparatus. 

»s [0043] As shown in Fig. 1, a cut-off adjusting apparatus 100 comprises a video amplifier 101, a cathode voltage 
clamp capacitor 102, a cathode voltage clamp resistor 103, a diode 104, a cut-off control amplifier 105 for setting a 
cut-off voltage (cut-off operating point) of CRT 110, a cathode current detecting resistor 106, a peak detecting filter 
107, an analog/digital converter (ADC) 108 and a system controller 109 such as a microcomputer. 
[0044] Further, 111 represents a cathode of CRT 110, 1 12 representsa heater forthe cathode 111, and 120 represents 

20 a cut-off adjusting switch. 

In this embodiment, the current measuring means is constructed by the cathode current detecting resistor 106, the 
peak detecting filter 1 07, ADC 1 08 and the system controller 1 09. 

[0045] The video amplifier 101 amplifies an input video signal SIM at a predetermined gain and outputs it to the 
clamp capacitor 102. 

25 [0046] The video amplifier 101 has at least a contrast adjusting volume 101 a and a brightness adjusting volume 101b. 
[0047] The contrast adjusting volume 101a is controlled on the basis of a control signal S1 09a as a first control signal 
by the system controller 109. The brightness adjusting volume 101b is likewise controlled on the basis of a control 
signal S109b as a second control signal by the system controller 109. 

[0048] The output of the video amplifier 1 01 is connected to a first electrode of the clamp capacitor 1 02, and a second 
30 electrode of the capacitor 102 is connected to the cathode 111, one end of the clamp resistor 103 and the anode of 
the diode 104. 

[0049] The other end of the clamp resistor 1 03 is connected to +B voltage source, and the cathode of the diode 1 04 
is connected to a first terminal T1 of the cut-off control amplifier 1 05. 

[0050] The cut-off control amplifier 105 has an amplifier A1 05 and a pnp type transistor P105, and in order to set the 
cut-off voltage (cut-off operating point) of CRT 1 1 0, it fixes the voltage of the first terminal T1 to any voltage in accordance 
with a control signal S109B as the third control signal by the system controller .109. 
[0051] In the cut-off control amplifier 105, the emitter of the transistor P105 is connected to the first terminal T1, the 
collector is connected to the second terminal T2 and the base is connected to the third terminal T3 through the amplifier 
A105. 

40 [0052] The cathode current detecting resistor 106 is connected between the second terminal T2 connected to the 
collector of the transistor P105 and the ground line GND. 

[0053] The peak detecting filter 107 smoothes (averages) the voltage generated at the cathode current detecting 
resistor 1 06 at the vertical period, and then outputs it to ADC 108. 
[0054] The peak detecting filter 107 has several fields as a time constant thereof. 
45 [0055] ADC 108 measures the output voltage of the peak detecting filter 107 at a specific timing synchronized with 
the vertical period, and outputs the measured value as digital data to the system controller 109. 
[0056] The cut-off adjusting switch 120 and the input terminal Tv for a vertical synchronous signal Vsync are con- 
nected to the system controller 109. 

[0057] The system controller 1 09 is set to an enforced adjusting mode (upon receiving an enforced adjusting instruc- 
tion) when the cut-off adjusting switch 120 is turned on, and first outputs the control signal S109a to the video amplifier 
101 during the vertical period to control the contrast adjusting volume 101a, whereby a signal corresponding to a so- 
called mute state in which the output has no video signal and the pedestal level is black level irrespective of input of 
video signals is output and tho cathode current at this time is detected. 

[0058] Subsequently, the system controller 109 outputs the control signal S1 09b to the video amplifier 101 in addition 
to the control signal Sl09a to control the brightness adjusting volume 101b so as to output a signal corresponding to 
a state in which no video signal is contained in the output and the brightness level is gray irrespective of input of video 
signals, and the cathode current at this time is detected. 

[0059] That is, in detecting the current, the system controller 109 measures the current at two points, namely when 
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the cathode current is cut off and at higher current than when the cathode current is cut off. The differential value 
'~ een 13 determined, this measurement value is compared with a preset initial set value and the control signal 
S109B is output to the third terminal T3 of the cutoff control amplifier 105 so that the measurement value is equal to 
the initial set value. H 

[0060] The system controller 109 also may use the variation amount thus obtained as a correction value for the 
subsequent cut-off adjustment control of CRT 110, for example, in accordance with a using manner of a user on the 
basis of an instruction from the external. 

[0061] Next, the detection principle of the cathode current on the basis of the control of the system controller 109 
described above will be described in connection with Figs. 1 and 2. 

[0062] Fig. 2 is a timing chart at the time when the cathode current is detected, Fig. 2A shows a cathode potential 
waveform, B shows a cathode current detection waveform at the resistor 106, C shows a potential waveform of the 
peak detecting filter 107, D shows the waveform of the vertical synchronous signal, E shows an input waveform of 
ADC 108 (at the time of gray color: second state), F shows an input waveform of ADC 108 (at the time of black color- 
first state), and G shows the measurement timing waveform of ADC 108. 

[0063] In the following description, as shown in Fig. 2A, the time of one horizontal period is represented by Th the 
blanking time of the horizontal period is represented by Tb1k, and the remaining time obtained by subtracting the 
blanking time from the one horizontal period is represented by Ta. 

[0064] Further, the resistance value of the clamp resistor 103 is represented by Ftc, the resistance value of the 
cathode current detecting resistor 106 is represented by Rd, the current from the clamp resistor 103 is represented by 
IRc, the current when electrons are irradiated from the cathode 111 to the tube face is represented by Ik the leak 
current from the cathode 111 to a heater 112, etc. is represented by ILi, and the current which is discharged from the 
clamp capacitor 102 and flows through the diode 104 to the cathode current detecting resistor 106 is represented by 
IRd. The leak current ILi actually takes a negative value with respect to the current Ik from the cathode 111 
[006S] Within the time of Ta, the current IRc from the clamp resistor 103, the current Ikfrom the cathode 111 and the 
quantity of electricity Qc charged in the clamp capacitor 1 02 by the leak current I Li are given from the following equation: 

[Equation 1] 

Qc = (IRc + lk + ILi)*Ta (1 ) 

[0066] The clamp operation of the cathode potential is an operation of discharging the quantity of electricity Qc 
charged in the clamp capacitor 1 02 within the time of Tb 1 k, so that IRd can be approximately expressed by the following 
equation. a 



[Equation 2] 

IRd = Qc/Tb1k ( 2 ) 

[0067] Accordingly, the voltage VI Rd occurring at the cathode current detecting resistor 1 06 is given from the following 
equation. " M 

[Equation 3] 

VIRd = IRd * Rd = Rd * (IRc + Ik + ILi) * Ta/Tb1 k (3) 

[0068] Here, if Tb1 k, Ta, Th are set to any fixed value and the voltage of the first terminal T1 of the CRT cut-off control 
amplifier 1 05 is set to any fixed value in order to detect the cathode current, variation occurring in the measuring system 
is due to two factors of the current Ik and the leak current ILi from the cathode 111 

[0069] Since deterioration and time-variation of each amplifier, resistor, capacitor are very small, it is not necessary 
to take them into consideration. 

[0070] If the voltage value VIRd shown in the above equation (3) is filtered in the peak detecting filter 107 the 
waveform as shown in Fig. 2C can be obtained. 

[0071] This voltage is measured by using ADC 1 08 at a timing synchronous with the vertical period as shown in Fig. 
2G. 

[0072] The measurement value of ADC 108 is input as digital data to the system controller 109, and temporarily held 
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as a value containing the current Ik and ILi described above. 

[0073] Here, the control signal S109b is output from the system controller 109 to the video amplifier 101 to control 
the brightness and vary the brightness. 

[0074] Accordingly, the value indicated by a solid line in Fig. 2 is varied to a value indicated by a dotted line (herein, 
it is shown that the value is varied so as to be bright (color gray)). 

[0075] Variation of the cathode voltage occurring due to variation of the brightness takes a fixed value as described 
previously, so that the current value IRc which occurs due to this variation and flows into the clamp resistor 103 can 
be calculated. 

[0076] Representing the potential variation of the cathode occurring due to the variation of the brightness by AVk 
and representing the increment of the cathode current at this time by Alk, the voltage VIRd (BRTup) occurring at the 
cathode current detecting resistor 106 is given from the following equation by the same calculation as the equations 
(1). (2), (3). 



75 [Equation 4] 

VIRd (BRTup) = Rd * (IRc + AVk/Rc + Ik + AIK + ILi) * Ta/Tb1 k (4) 

[0077] Subtracting the previously held value of the equation (3) from the value of the equation (4), the current value 
zo when electrons are irradiated onto the tube face of the CRT display from cathode 111 can be calculated. 
[0078] The current value Ikb thus irradiated is given from the following equation. 



25 



30 



35 



[Equation 5] 

tkb = (VIRd (BRTup) - VIRd)/Rd = (AVk/Rc + AIK) *Ta/Tb1 k (5) 



[0079] The value of AVk/Rc in the equation (5) is determined by the calculation, so that Alk can be measured. 
[0080] Next, the operation of the cathode current control (cut-off adjustment) of the apparatus shown in Fig. 1 will 
be described in connection with the flowchart of Fig. 3 while concentrating on the control operation of the system 
controller 109. 

[0081] The deflection system of the display (not shown) is set to any fixed frequency (horizontal, vertical). 
[0082] First, the system controller 109 judges whether the cut-off adjustment switch 1 20 is turned on by an operator 
(ST1). 

[0083] If it is judged in step ST1 that the cut-off adjustment switch 120 is turned on, the enforced adjustment mode 
is set (ST3). 

[0084] Subsequently, in orderto exclude the drift of the power-on of the CRT 1 10, it is judged whether a predetermined 
time in which the system has been set to a sufficient stable state from the power-on time, for example, 30 minutes has 
elapsed (ST3). 

40 [0085] If it is judged in step ST3 that the predetermined time has elapsed, the control signal S109a is first output to 
the video amplifier 101 during the vertical period to control the contrast adjustment volume 101a, thereby outputting 
the signal corresponding to a so-called mute state in which the output has no video signal and the pedestal level is 
black level irrespective of input of the video signal SIM (ST4). 

[0086] Accordingly, in the peak detecting filter 107, the voltage occurring at the cathode current detecting resistor 
« 106 is smoothened (averaged) at the vertical period, and then input to ADC 108. 

[0087] In ADC 108, the output voltage of the peak detecting filter 107 is measured at a specific timing synchronized 

with the vertical period, and the measurement value thereof is input to the system controller 109 as digital data. 

[0088] If there is any leak current, the system controller 109 detects the cathode current containing the leak current 

on the basis of the digital data, and temporarily holds this value (ST5). 
so [0089] Next, in addition to the control signal S109a, the system controller 109 outputs the control signal S109b to 

the video amplifier 101 to control the brightness adjustment volume 101b, thereby outputting a signal corresponding 

to a state that the output has no video signal and the brightness level is set to gray irrespective of input of the video 

signal (ST5). 

[0090] The cathode current at this time is detected from the digital data by ADC 108 (ST7). 
ss [0091] The difference between the current value obtained in step ST7 and the current value held in step ST5 is 
calculated (ST8). 

[0092] Accordingly, the cathode current in which the amount of the leak current is offset can be obtained, and for 
example if there is any instruction of storing this current value as an initial set value X0 of the cathode current of CRT 
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110 (ST9), it is stored in a storage device (not shown) (ST10). 

[0093] The detection of the cathode current is carried out once, for example at the shipping time or the like after the 
normal cut-off adjustment of CRT 1 1 0 is carried out. and this value is stored. 
[0094] Thereafter, the system controller 1 09 releases the enforced adjustment mode (ST11 ). 
[0095] On another day. the same operation as the steps ST1 to ST8 is carried out. and the system controller 109 
compares the initial set value X0 stored in the storage device with the cathode current value X from which the amount 
of the leak current is offset (ST 12). 

[0096] If both the values are different as a result of the comparison, the control signal S1 90B is output to the cut-off 
control amplifier 1 05 so that the detected cathode current value X is equal to the initial set value X0 (ST1 3) 
[0097] Specifically, when the detected cathode current value X is larger than the initial set value X0 the system 
controller 1 09 outputs the control signal S109B so that the potential of the first terminal T1 of the cut-off control amplifier 
105 of CRT 110 increases in the form of DC (direct current). 

[0098] On the other hand, when the detected cathode current value X is smaller than the initial set value X0 the 
system controller 1 09 outputs the control signal S1 09B so that the potential of the first terminal T1 of the cut-off control 
amplifier 105 of CRT 110 decreases in the form of DC. 

[0099] Thereafter, the system controller 109 releases the enforced adjustment mode (ST11 ). 
[0100] The system controller 109 uses the variation amount thus obtained as a correction value for the subsequent 
cut-off control of CRT 110, for example, in accordance with a using manner of a user on the basis of an instruction 
from the external. 

[0101] Through the above control, the variation of the cathode current due to the time variation of CRT 110 can be 
suppressed to the minimum level. 

[0102] According to this embodiment, the following effects can be obtained because there is provided a system 
controller 109 in which when the cut-off adjustment switch 120 is turned on. the enforced adjustment mode is set 
during the vertical period, the control signal S109a is first output to the video amplifier 101 to control the contrast 
adjustment volume 101a and output such a signal that the output has no video signal and the pedestal level is the 
black level irrespective of input of a video signal, the cathode current averaged at this time is detected, the control 
signal S109b is output to the video amplifier 101 in addition to the control signal S109a to control the brightness ad- 
justment volume 101b, thereby outputting such a signal that the brightness level is set to a gray state irrespective of 
the input of the video signal, the cathode current averaged at this time is detected, the difference therebetween is 
determined, the measurement value thereof and a predetermined initial set value are compared with each other, and 
the control signal S109B is output to the third terminal T3 of the cut-off control amplifier 105 so that the measurement 
value is equal to the initial set value. 

1) It is unnecessary to prepare for a specific cathode current detecting signal. 

2) The effect of dynamic focus, etc. is very small. 

3 ) The effect of leak current on the heater of the cathode, etc. is very small (it is negligible through the subtraction 
process). 

4) Since the measurement at the vertical period is sufficient, no high-speed response characteristic of ADC is 
required. 

[01 03] Accordingly, the variation of the cathode current due to the time-variation of CRT can be corrected with hiqh 
precision. a 

[0104] As described above, according to the present invention, no specific signal source is required to detect the 
cathode current. 

45 [0105] Further, since the detection of the cathode current is carried out at a relatively low frequency of the vertical 
period, ADC constituting the current measuring means may be operated at low speed, and thus the cost can be reduced 
[0106] Still further, an external disturbance factor such as dynamic focus can be excluded because of the measure- 
ment of the vertical period, and (he cathode current measurement can be performed with high precision, so that there 
is an advantage that the high-precision control can be performed. 

[01 07] Accordingly, the variation of the cathode current due to the time-variation of CRT can be corrected with hiqh 
precision. 

[0108] With respect to the support of the time-variation of CRT, the effect is larger in a region having small cathode 
current, that is, in the control of the cut-off side. 
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Claims 

1 . A cut-off adjusting apparatus for adjusting the cut-off of a display using a cathode ray tube, comprising: 
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video signal processing means which can adjust at least contrast on the basis of a first control signal, and 
adjust the pedestal level of a video signal to the black level irrespective of input of the video signal and output 
the signal; 

a clamp capacitor having a first electrode connected to the output terminal of said video signal processing 
s means and a second electrode connected to a cathode of said cathode ray tube; 

a rectifying element provided so that a forward direction is set from the connection point between said second 
electrode of said clamp capacitor and said cathode toward the reference potential; 

cut-off control means for adjusting the amount of current discharging from said clamp capacitor to the reference 
potential in accordance with a second control signal to keep the cathode voltage to a predetermined voltage 
to and 

current measuring means for outputting the first control signal to said video signal processing means to output 
a signal of black level when receiving an enforced adjustment instruction, and measuring the current flowing 
from said clamp capacitor through said rectifying element to the reference potential as a cathode current at 
the time of the black level signal. 

is 

2. A cut-off adjusting apparatus for adjusting the cut-off of a display using a cathode ray tube, comprising: 

video signal processing means which can adjust at least contrast on the basis of a first control signal, and 
adjust the pedestal level of a video signal to the black level irrespective of input of the video signal and output 
20 the signal; 

a clamp capacitor having a first electrode connected to the output terminal of said video signal processing 
means and a second electrode connected to a cathode of said cathode ray tube; 

a rectifying element provided so that a forward direction is set from the connection point between said second 
electrode of said clamp capacitor and said cathode toward the reference potential; 
25 cut-off control means for adjusting the amount of cu rrent discharging f rom said clamp capacitor to the reference 

potential in accordance with a second control signal to keep the cathode voltage to a predetermined voltage; 
and 

current measuring means for outputting the first control signal to said video signal processing means to output 
a signal of black level when receiving an enforced adjustment instruction, measuring the current flowing from 
30 said clamp capacitor through said rectifying element to the reference potential as a cathode current at the time 

of the black level signal, comparing the current value thus measured with a predetermined set value, and 
outputting the second control signal to said cut-off control means so that the measured value is equal to the 
set value. 



3. A cut-off adjusting apparatus for adjusting the cut-off of a display using a cathode ray tube, comprising: 

video signal processing means which can adjust contrast on the basis of a first control signal, adjust the 
pedestal level of a video signal to the black level irrespective of input of the video signal and output the signal, 
adjust brightness on the basis of a second control signal, and adjust the pedestal level to gray level and output 
the signal; 

a clamp capacitor having a first electrode connected to the output terminal of said video signal processing 
means and a second electrode connected to a cathode of said cathode ray tube; 

a clamp resistor connected between a predetermined power source and the connection point between said 
second electrode of said clamp capacitor and said cathode; 

a rectifying element provided so that a forward direction is sel from the connection point between said second 
electrode of said clamp capacitor and said cathode toward the reference potential; 

cut-off control means for adjusting the amount of current discharging from said clamp capacitor to the reference 
potential in accordance with a third control signal to keep the cathode voltage to a predetermined voltage; and 
current measuring means for outputting the first control signal to said video signal processing means to output 
a signal of black level when receiving an enforced adjustment instruction, measuring the current flowing from 
said clamp capacitor through said rectifying element to the reference potential as a cathode current at the time 
of the black level signal, holding the current value thus measured, outputting the first and second control 
signals to said video signal processing means to output a signal of gray level, measuring the current flowing 
from said clamp capacitor through said rectifying element to the reference potential as a cathode current at 
the time of the gray level signal, and taking the difference between the measured current value at the gray 
level time and the held measured current value at the black level time. 

4. A cut-off adjusting apparatus for adjusting the cut-off of a display using a cathode ray tube, comprising: 
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video signal processing means which can adjust contrast on the basis of a first control signal adjust the 
pedestal level of a video signal to the black level irrespective of input of the video signal and output the signal 
adjust brightness on the basis of a second control signal, and adjust the pedestal level to gray level and output 
the signal; 

a clamp capacitor having a first electrode connected to the output terminal of said video signal processing 
means and a second electrode connected to a cathode of said cathode ray tube; 

a clamp resistor connected between a predetermined power source and the connection point between said 
second electrode of said clamp capacitor and said cathode; 

a rectifying element provided so that a forward direction is set from the connection point between said second 
electrode of said clamp capacitor and said cathode toward the reference potential; 

cut-off control means for adjusting the amount of current discharging from said clamp capacitor to the reference 
potential in accordance with a third control signal to keep the cathode voltage to a predetermined voltage- and 
current measuring means for outputting the first control signal to said video signal processing means to output 
a signal of black level when receiving an enforced adjustment instruction, measuring the current flowing from 
said clamp capacitor through said rectifying element to the reference potential as a cathode current at the time 
of the black level signal, holding the current value thus measured, outputting the first and second control 
signals to said video signal processing means to output a signal of gray level, measuring the current flowing 
from said clamp capacitor through said rectifying element to the reference potential as a cathode current at 
the time of the gray level signal, taking the difference between the measured current value at the gray level 
time and the held measured current value at the black level time, comparing the differential value thus taken 
with a predetermined set value, and outputting the third control signal to said cut-off control means so that the 
differential value is equal to the set value. 

The cut-off adjusting apparatus as claimed in any one of the preceding claims, wherein said current measuring 
means measures the current while averaging the current at a vertical period. 

The cut-off adjusting apparatus as claimed in any one of the preceding claims, wherein said current measuring 
means performs the measurement of the cathode current averaged at the vertical period at a specific timinq of the 
vertical period. ' 

The cut-off adjusting apparatus as claimed in any one of the preceding claims, wherein upon receiving the enforced 
adjustment instruction, said current measuring means outputs the first control signal to perform the current meas- 
urement when a preset time elapses from the time at which power is turned on. 

The cut-off adjusting apparatus as claimed in any one of the preceding claims wherein horizontal and vertical 
deflection systems of said display are set to any fixed frequencies when the enforced adjusting instruction is made. 

The cut-off adjusting apparatus as claimed in any one of the preceding claims, wherein the set value set by said 
current measuring means is changeable from the outside. 

The cut-off adjusting apparatus as claimed in any one of the preceding claims, wherein said current measuring 
means generates the third control signal on the basis of the differential value thus obtained and outputs the third 
control signal to said cut-off control means at othertimes than the time at which the enforced adjustment instruction 
is made. 
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(54) Cut-off voltage adjusting apparatus 

(57) This invention provides a cut-off adjusting ap- 
paratus in which any signal source for detecting cathode 
current is not required, the cost can be reduced, the 
cathode current can be detected with high precision, 
and the correction corresponding to time-variation can 
be performed with high precision. There is provided a 
controller in which when an enforced adjusting mode is 
set, during a vertical period a control signal is output to 
a video amplifier to output such a signal that no video 
signal is contained in the output and the pedestal level 



is black level irrespective of input of a video signal, an 
averaged cathode current at this time is detected, sub- 
sequently, a control signal is output to the video amplifier 
to output such a signal that the brightness level is set 
gray, an averaged cathode current at this time is detect- 
ed, the differential value therebetween is determined, 
the measurement value thereof and an initial set value 
are compared with each other, and a control signal is 
output to a third terminal of the cut-off control amplifier 
so that the measurement value is equal to the initial set 
value. 
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